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TITLE OF THE INVENTION 

NOVEL SYNERGISTIC ANTIPARASITIC COMBINATIONS 

BACKGROUND OF THE INVENTION 

5 Avermectin compounds are a series of natural 

products isolated from the fermentation broth of a 
strain of Streptomyces avermitilis . The series 
consists of eight compounds, four major and four 
minor. The compounds are disclosed in U.S. Patent 

10 4,310,519. Certain derivatives of such compounds are 
also disclosed, such as the 22 , 23-d ihydro derivatives 
described in U.S. Patent 4,199,569. The 13-deoxy 
derivatives of avermectin compounds are disclosed in 
U.S. Patents 4,171,314 and 4,173,571. In addition, 

15 the 4"-phosphate derivatives of the avermectin 

compounds with a 1 3-O-d isacchar ide group present, are 
included in the instant combination. Such compounds 
are disclosed in copending U.S. Patent Application 
Serial No. 461,843. 

20 The synergistic combinations includes 

combining compounds such as niclosamide, which is 
disclosed in The Merck Index , Ninth Edition, Abstract 
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6332; rafoxanide, which is disclosed in The Merck 
Index , Ninth Edition, Abstract 7915; coumaphos, which 
is disclosed in The Merck Index , Ninth Edition, 
Abstract 2543; carbaryl, which is disclosed in The 
5 Merck Index , Ninth Edition, Abstract 1790; 

praziquantel, which is disclosed in J. Seubert, R. 
Pohlke and F. Loebich, Experienta 3J3, 1036 (1977); 
tetramisole and levamisole, which are disclosed in 
The Merck Index , Ninth Edition, Abstract 8949; and 
10 piperazine, which is disclosed in The Merck Index , 
Ninth Edition, Abstract 7254. 

SUMMARY OF THE INVENTION 

The instant disclosure describes certain 
synergistic combinations of avermectin compounds and 
niclosamide, rafoxanide, coumaphos, carbaryl, 
praziquantel, tetramisole, levamisole or piperazine. 
Thus, it is an object of this invention to describe 
such synergistic combinations. It is a further 
object to describe the individual components of such 
synergistic combinations and the relative proportion 
of each component in the combination. A still 
further object of this invention is to describe the 
antiparasitic and anthelmentic effects of such 
combinations. Further objects will become apparent 
from a reading of the following description. 

DESCRIPTION OF THE INVENTION 

The instant invention consists of a 
30 combination of avermectin compounds and niclosamide, 
rafoxanide, coumaphos, carbaryl, praziquantel, 
tetramisole, levamisole or piperazine combining 
compounds which have a synergistic effect when 
administered to animals for the treatment of 



20 
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parasitic diseases. The avermectin compounds of this 
invention have the following formula: 



5 



10 



15 




wherein n is 0 or 1; 

1^ is hydrogen, a-L-olea~drosyl-a-L-oleandrosyloxy 
20 and the 4"-phosphate derivative thereof; 

R 2 is hydrogen; and 

the broken line indicates a single or a double bond; 
however, R 2 is present only when the broken line 
indicates a single bond. 

25 The combining compounds, niclosamide (I) , 

rafoxanide (II), coumaphos (III), carbaryl (IV), 
praziquantel (V) , tetramisole and levamisole (VI) 
and piperazine (VII) which constitute the second part 
of the instant synergistic combinations have the 

30 following formulae: 
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(VII) 



respectively. 
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In addition, pharmaceutical^ acceptable 
salts of the combining compounds may be employed; 
such as the hydrochloride, citrate, adipate and the 
like salts. 

When used as antiparasitic agents the 
avermectin compounds are administered at dosage rates 
of from 0.001 to 10 mg of the active compound per kg 
of weight of the host animal. When used as 
antiparasitic agents the combining compound is 
administered at dosage rates of from 10 to 800 mg of 
the active compound per kg of weight of the host 
animal. 

The synergistic effects of the combination 
of the avermectin compounds with a combining compound 
are observed in providing for a reduced dosage of one 
or both of the components. Thus, a lessened quantity 
of the antiparasitic compounds is administered than 
normally would be required which results in a 
lessening of possible side effects and a lessening in 
the development of resistance. In addition, there is 
observed the synergistic expansion of the spectrum of 
parasitic infections which may be successfully 
combatted than would be expected for a consideration 
of the spectra of activity of the individual 
components. Thus, the possibility of eliminating 
parasitic infections against which the individual 
components are ineffective or only partially 
effective is realized in the instant synergistic 
combination. 
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The parasitic infections against which the 
instant synergistic combination is particularly 
effective are species of the genera Dipylidium , 
Taenia, Echinococcus . Ancvlostoma . Strongyloides . 
Haemonchus , Fasciola, Arthropes , Parasites , Cestodes 
Cestode- Nematode . Toxocara Toxascaris . Heterakis . 
Parascaris, Ascaris, Neoascaris ^, Asgarida , and the 
like, as may be found in dogs, cats, sheep, cattle, 
horses, pigs and other animals. 

In using the instant synergistic 
combination, the individual components are used in 
proportions which may extend to from 0.5 part of the 
avermectin compound to 50 parts of combining 
compound, to from 1 part of the avermectin compound 
to 5000 parts of combining compound. 

The synergistic combination may be 
administered orally in unit dosage form such as a 
capsule, bolus or tablet, or as a liquid drench where 
used as an antiparasitic in mammals. The drench is 
normally a solution, suspension or dispersion of the 
active ingredients usually j n water together with a 
suspending agent such as bentonite and a wetting 
agent or like excipient. Generally, the drenches 
also contain an antifoaming agent. Drench 
formulations generally contain from about 0.001 to 
0.5% by weight of the active compounds. Preferred 
drench formulations may contain from 0.01 to 1% by 
weight. The capsules and boluses comprise the active 
ingredients admixed with a carrier vehicle such as 
starch, talc, magnesium stearate, or dicalcium 
phosphate. 
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Where it is desired to administer the 
synergistic combination in a dry, solid unit dosage 
form, capsules, boluses or tablets containing the 
desired amount of active compounds usually are 

5 employed. These dosage forms are prepared by 
intimately and uniformly mi v ing the active 
ingredients with suitable finely divided diluents, 
fillers, disintegrating agents and/or binders such as 
starch, lactose, talc, magnesium stearate, vegetable 

10 gums and the like. Such unit dosage formulations may 
be varied widely with respect to their total weight 
and content of the antiparasitic agent depending upon 
factors such as the type of host animal to be 
treated, the severity and type of infection and the 

15 weight of the host. 

When the synergistic combination is to be 
administered via an animal feedstuff, it is 
intimately dispersed in the feed or used as a top 
dressing or in the form of pellets which may then be 

20 added to the finished feed or optionally fed 
separately. Alternatively, the antiparasitic 
combination of our invention may be administered to 
animals parenterally , for example, by intraruminal , 
intramuscular, intratracheal , or subcutaneous 

25 injection in which event the active ingredient is 

dissolved or dispersed in a liquid carrier vehicle. 
For parenteral administration, the active material is 
suitably admixed with an acceptable vehicle, 
preferably of the vegetable oil variety such as 

30 peanut oil, cotton seed oil and the like. Other 
parenteral vehicles such as organic preparations 
using solketal, glycerol, formal and aqueous 
parenteral formulations are also used. The active 
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compounds are dissolved or suspended in the 
parenteral formulation for administrations; such 
formulations generally contain from 0.005 to 5% by 
weight of the active compound. 

5 

EXAMPLE I * 
Specific formulations containing avermectin 
compounds and a combining compound (niclosamide) 
which have synergistic antiparasitic effects are as 
10 follows: 

A tablet containing 250 mg of niclosamide, 
and 0.5 mg of ivermectin is given orally to a dog 
weighing 5.0 kg body weight, and harboring species of 
the genera Dipylidium , Taenia , Echinococcus , 

15 Ancylostoma and Strongyloides . The treatment results 
in a high degree of efficacy against the said 
parasite species. 

In addition, an oral drench, a controlled 
release bolus or a feed supplement may be prepared 

20 containing the active ingredients in quantities 

sufficient to deliver ivermectin at a dosage of 0.2 
mg/kg and niclosamide at 50 or 100 mg/kg. 

EXAMPLE II 

25 Specific formulations containing avermectin 

compounds and a combining compound (rafoxanide) which 
have synergistic antiparasitic effects are as follows 

A suspension is prepared containing 8.3 mg 
rafoxanide per ml and 0.3 mg ivermectin per ml, and 

30 suitable excipients to provide a ready-to-use, 

free-flowing suspension. A volume of 6 ml of this 
suspension is given orally by conventional dosing 
syringe to a sheep weighing 20 kg body weight and 
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harboring parasites of the genera Fasciola , 
Haemonchus , Trichostrongylus , Dermacento r and 
Psoroptes . The treatment results in a high degree of 
efficacy against the said parasites. 

5 In addition an oral drench, a controlled 

release bolus or a feed supplement ' may be prepared 
containing the active ingredients in quantities 
sufficient to deliver ivermectin at a dosage of 0.2 
mg/kg and rafoxanide at 2.5 mg/kg . 

10 A solution or suspension or other 

formulation suitable for parenteral administration 
may be prepared containing the active ingredients in 
quantities sufficient to provide ivermectin at a 
dosage of 0.2 mg/kg and rafoxanide at 2.5 mg/kg. 

15 

EXAMPLE III 
Specific formulations containing avermectin 
compounds and a combining compound (coumaphos) which 
have synergistic antiparasitic effects are as follows 

20 A powder is prepared, consisting of talc 

containing coumaphos at a concentration of 0.01% 
w/v. A solution is prepared containing glycerol 
formal at 40% v/v, propylene glycol at 60% v/v and 
ivermectin at 1.0% w/v. The powder is dusted 

25 liberally onto the surface of a calf weighing 100 kg 
body weight and harboring parasites of the genera 
Ostertagia , Cooperia , Nematodirus , Damalinia , 
Hypoderma , Hyalomma and Chorioptes . On the same day 
the calf is injected subcutaneously with a solution 

30 consisting of glycerol formal at 40% v/v, propylene 
glycol 60% v/v and ivermectin at 1.0% w/v, the" calf 
being given a volume of 1 ml of the solution. The 
treatment results in a high degree of efficacy 
against the said parasite species. 
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In addition, dips, sprays, "pour-on" 
solutions, or other formulations suitable for 
external application may be prepared containing the 
active ingredients in quantities sufficient to 
deliver ivermectin at a dosage of 0.001% 
weight/volume and coumaphos at 1.0% weight/volume. 

Oral or parenteral formulations, may be 
prepared to deliver ivermectin at a dosage of 0.1 
mg/kg once, or 0.01 mg/kg daily in conjunction with 
suitable topical formulations (dip, spray, "pour-on", 
etc.) containing coumaphos at 1.0% weight/volume. 

Oral drench, tablet, controlled release 
bolus or feed supplements may be prepared containing 
the active ingredients in quantities sufficient to 
provide ivermectin at 0.1 mg/kg once or 0.01 mg/kg 
daily and coumaphos at 5.0 mg/kg once or 1.0 mg/kg 
daily. 

EXAMPLE IV 

Specific formulations containing avermectin 
compounds and a combining compound (carbaryl) which 
have synergistic antiparasitic effects are as follows: 

A standard commercial spraying device is 
charged with water containing carbaryl at 1.0% w/v. 
Into this device is place a calf weighing 100 kg and 
harboring parasites of the genera Ostertagia , 
Nematodirus , Cooper ia , Damalinia , Boophilus , 
Dermacento r and Psorergates . The calf is liberally 
sprayed with the spraying solution. On the same day 
the calf is injected subcutaneously with a solution 
consisting of glycerol formal at 40% v/v, propylene 
glycol 60% v/v and ivermectin at 1.0% w/v, the calf 
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being given a volume of 1 ml of the solution. The 
treatment results in a high degree of efficacy 
against the said parasite species. 

In addition, dips, sprays, "pour-on" 
solutions or other preparations suitable for external 
application may be prepared containing the active 
ingredients in quantities sufficient to deliver 
ivermectin at a dosage of 0.001% weight/volume and 
carbaryl at 1.0% weight/volume. 

In addition, an oral drench, a controlled 
release bolus, a feed supplement or a parenteral 
formulation may be prepared containing the active 
ingredients in quantities sufficient to deliver 
ivermectin at a dosage of 0.2 mg/kg or 0.01 
mg/kg/day, in conjunction with a suitable topical 
preparation, such as a dip, spray, or "pour-on", 
containing carbaryl at 1.0% weight/volume. 

EXAMPLE V 

Specific formulations containing avermectin 
compounds and a combining compound (praziquantel) 
which have synergistic antiparasitic effects are as 
follows : 

A tablet containing 25 mg of praziquantel, 
and 0.5 mg of ivermectin is given orally to a dog 
weighing 5.0 body weight, and harboring species of 
the genera Dipylidium , Taenia . Echinoccus , 
Ancylostoma and Strongyloides . 

In addition, an oral drench, a controlled 
release bolus or a feed supplement may be prepared 
containing the active ingredients in quantities 
sufficient to deliver ivermectin at a dosage of 0.2 
mg/kg and praziquantel at 5 or 50 mg/kg. 
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EXAMPLE VI 

Specific formulations containing avermectin 
compounds and a combining compound (tetramisole or 
levamisole) which have synergistic antiparasitic 

5 effects are as follows: 

A bacteriologically sterile solution is 
prepared, consisting of glycerol formal (40% v/v) and 
propylene glycol (60% v/v) and containing 25 mg 
levamisole per ml and 1 mg ivermectin per ml. The 

10 solution is injected subcutaneously into calves, each 
calf weighing 60 kg and harboring parasites of the 
genera Ostertagia , Dictyocaulus , Cooperia and 
Nematodirus . The treatment results in a high degree 
of efficacy against the said parasite species. 

15 In addition, an oral drench, a controlled 

release bolus or a feed supplement may be prepared 
containing the active ingredients in quantities 
sufficient to deliver ivermectin at a dosage of 0.1 
mg/kg and levamisole at 2.5 mg/kg. 

20 A solution or suspension or other 

formulation suitable for parenteral administration 
may be prepared containing the active ingredients in 
quantities sufficient to provide ivermectin at a 
dosage of 0.1 mg/kg and levamisole at 2.5 mg/kg. 

25 

EXAMPLE VII 
Specific formulations containing avermectin 
compounds and combining compounds (piperazine) which 
have synergistic antiparasitic effects are as follows 
30 A tablet containing 250 mg of the adipate 

salt of piperazine, and 0.5 mg of ivermectin, and 
suitable excipients, is given to a dog weighing 5.0 
kg body weight, and harboring parasitic infections, 
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including species of the genera Toxocara , Toxascaris , 
Ancylostoma and Trichur is . The treatment results in 
a high degree of efficacy against the said parasites. 
In addition, an oral drench, a controlled 
5 release bolus or a feed supplement may be prepared 
containing the active ingredients in quantities 
sufficient to deliver ivermectin at a dosage of 0.2 
mg/kg and piperazine at 50 or 100 mg/kg. 
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1. An antiparasitic synergistic 
combination of an avermectin compound having the 
formula : 



HtCH 2 ) B CH 3 

My 




wherein n is 0 or 1; 

Rj_ is hydrogen, a-L-oleandrosyl-a-L-oleandrosyloxy 

and the 4"-phosphate derivative thereof; 
R 2 is hydrogen; and 

the broken line indicates a single or a double bond; 
however, R 2 is present only when the broken line 
indicates a single bond; and a combining compound 
selected from the group consisting of niclosamide, 
rafoxanide, coumaphos, carbaryl, praziquantel, 
tetramisole, levamisole and piperazine. 



